Single photon emission computed tomography (SPECT) with 99mTc-HMPAO was used to image 26 patients with dementia of the Alzheimer type (DAT) and 10 healthy controls. Regional cerebral blood flow (rCBF) data indicated a relative sparing of the occipital regions in DAT. Normalisation to occipital flow illustrated highly significant CBF deficits in a number of cortical regions, particularly in the left and right posterior-temporal cortex in DAT compared to controls. The cognitive performance of DAT patients was measured using a clinical cognitive assessment procedure (CAMCOG) and numerous correlations between these scores and rCBF were obtained. The implications and value of this investigative technique are discussed.
form of dementia today affecting 5%,0 of those over the age of 65 and 2500 of those over 80 years old.' The cognitive deficits resulting from this disease can range from more focal deficits to an overall intellectual decline. 23 The pathophysiological changes accompanying Alzheimer's disease involve both reductions in neurotransmitters and cell loss particularly in the medial temporal and frontal regions. 4 In vivo imaging studies of the disease using positron emission tomography (PET) and single photon emission computed tomography (SPECT) techniques have analysed patterns of cerebral metabolism and regional cerebral blood flow (rCBF) respectively. The results of such studies reveal reductions in metabolism and flow in many cortical regions,57 however, parietal reductions are those most frequently reported. 9 The aims of this study were three-fold. Firstly to attempt to replicate some previous findings using a dedicated tomographic brain scanner and radiopharmaceutical and a novel quantitation technique. Secondly, to identify those cerebral regions where bloodflow is particularly reduced in our Alzheimer population. Finally to relate these blood flow data to cognitive performance. The five acquired images were compared with the anatomical patterns presented in a typical brain atlas for the purpose of defining two particular anatomical levels and for the identification of different brain regions. The lower of the two slices (the Standard slice), most usually at OM + 40, was defined by the presence of the putamen, thalamus and occipital cortex and by the absence of cerebellum. The high slice (usually OM + 70) lay immediately superior to the corpus callosum, and typically appeared as an elliptical ring of high activity in the cortex with a further line of high activity running continuously anterior to posterior representing cortex on each side of the inter-hemispheric fissure.
Regions of interest. Using the scanner's computer system, 14 regions of interest (ROI) outlining different brain regions were then drawn on each of these slices. (figs 1 and 2) Ten regions of interest (five on each side) were drawn on the standard slice and four on the high slice, with a separate outline encompassing the whole cerebral activity in both cases.
Corresponding right and left regions were symmetrically identical. The ROI boundaries were drawn along the outside surfaces of the brain and internally followed the division between the "grey" and "white" matter. On the standard slice the five regions were described as frontal, temporal, posterior temporal, occipital (fig 1) , and basal ganglia; with high frontal and parietal on the high slice ( fig 2) . For each region the area and mean number of counts per pixel were measured and expressed as a proportion of the activity in the slice as a whole (Nmean). To normalise these data further we divided the Nmean for each ROI by the average Nmean of the occipital regions therefore producing an ROI/occipital activity ratio (Nmean po). The cerebrum/cerebellum ratio used in other studies'4 was not used here for two reasons.
Firstly, using a dedicated neuro section scanner, a single image can be obtained within three minutes. This facility for rapid data collection it can be broken down into subscores. For the purpose of this study we considered the total score and three subscores; Language, Memory and Praxis. We chose these subcomponents for two reasons: firstly, they are three cognitive functions known to be affected by DAT; and secondly, they are the three largest subcomponents of the CAMCOG. Administration of the CAMCOG -takes approximately half an hour and was carried out within two weeks of scanning.
Results

Patterns of rCBF
Before starting the formal analysis we compared rCBF in DAT and controls with flow normalised to the slice alone. This showed a highly significant sparing of the occipital regions in DAT, lending support to our decision to study flow normalised to the occipital cortex.
The first part of our data analysis was designed to compare rCBF in the DAT group to that of controls. To do this we used two sample t-tests to compare the ROI/occipital ratios for each ROI across the two groups, and the results are described in table 2. As the pvalues clearly show there is strong evidence of using the NOVO 810 tomograph and 99-m Tc HMPAO produces significantly different results in patients with Alzheimer's disease when compared to elderly controls. Using a normalised mean value of bloodflow we replicated the finding of a relative sparing of the occipital lobes8 and proceeded to use this to further normalise our data. Using this technique we have provided strong evidence of the involvement of the posterior temporal regions in Alzheimer's disease. While there appear to be no specific reports of CBF deficits in this region, these results provide extremely strong evidence that it is clearly implicated in the disease process. The well documented reduction in parietal blood flow in Alzheimer's disease has received further support from this study. The parietal regions are so frequently reported as implicated in the disease that Holman proposed that their damage has become the hallmark of Alzheimer's disease.'6 However, while parietal bloodflow is significantly reduced in our patient population, (especially in the left hemisphere), the results of this study suggest that there is an even greater involvement of both the left and right posterior temporal regions in this disease.
The involvement of the frontal lobes in Alzheimer's disease provokes considerable debate. There is no doubt that in many cases of DAT, a degree of frontal pathology exists.7 1718 However, many researchers like to separate patients with frontal damage and label them as "frontal dementias" or possible Pick's disease.'9 Our results identify a frontal component in DAT since the rCBF deficits were highly significant in both the left and right frontal regions of a population showing no disproportionate frontal signs clinically. Foster, Chase and Mansi'8 suggest that anterior changes 
